Experimental Work
Various local anaesthetic substances were investigated. The Mixtures.-A 0 5 per cent. solution of fluorescein was made up according to the following prescription: fluorescein sodium, 0 5 per cent.; phenylmercuric nitrate, 0 004 per cent.; aqua dist. ad 100 per cent.
One part of this solution was then mixed in a neutral glass bottlet with three parts of a solution containing an anaesthetic agent. Table I shows the anaesthetic solutions used and their final strengths when mixed with the fluorescein solution. All hydrochlorides were made up with 0-1 per cent. methylhydroxybenzoate for bacteriostasis; the butacaine sulphate was made up with 0 004 per cent. phenylmercuric nitrate.
The mixtures were observed. A precipitate formed in almost every case. Table II shows the degree of precipitation after one hour at 250C. The mixtures which precipitated to a degree indicated by one or more + were not used in further experiments.
The mixtures which had minimal precipitate were divided into three parts, each part being kept for 24 hours at 4°C., 25°C., and 37°C. Table III shows the precipitation in each case.
The character of the precipitate varied. After a week of shelf life at 25°C., all the mixtures were re-examined. The results are shown in Table IV . (British Pharmaceutical Codex, 1963) . (Swan, 1956) .
Procaine has a mild vasodilator action and it is for this reason that it is not recommended in this paper for use in applanation tonometry.
The use of the Novesine-fluorescein mixture is therefore to be preferred. Sterilization.-The two components can be mixed aseptically in a neutral glass bottle. Alternatively, the final mixture can be steamed at 98°C. to 100°C. for 30 minutes. Each of these methods gives a sterile solution in which the precipitate is so minimal that it can be ignored. Ifthis mixture is autoclaved at 112°C. for 30 minutes at 10 lb. pressure, there is an increase in the precipitation and this method of sterilization is therefore not recommended. Discussion A point of interest which arose out of these experiments was that there was no visible precipitate in the Novesine-fluorescein (aseptic) and Novesine-fluorescein (steamed) mixtures when these mixtures were kept at 37°C. The same mixtures, when allowed to cool to room temperature, developed a minimal precipitate. This would suggest that in the conjunctival sac there is no precipitation. The amethocaine-fluorescein mixture formed a heavyprecipitate at all temperatures; it is therefore possible that a precipitate is formed when amethocaine and fluorescein are mixed in the conjunctival sac. This may be one reason why the use of Novesine and fluorescein is less unpleasant for the patient than the use of amethocaine and fluorescein.
The amount of fluorescein in the mixture follows the recommendation by Moses (1960) that the acceptable limits of fluorescein concentration are 0125 per cent. to 0 5 per cent. He found that acid anaesthetics quenched the fluorescence. This quenching is not apparent when using Novesine atpH 6 8 (approximate).
Grant (1963) found that 0-25 per cent. fluorescein was the minimum, and the best, strength of fluorescein when using the two-stage manoeuvre. A drop of this strength will be diluted in the pre-corneal film and may well approach the concentration of fluorescein achieved in the pre-corneal film when a drop of the Novesine-fluorescein mixture is used.
Summary
The use of one drop containing both fluorescein and an anaesthetic agent is recommended as routine for use with the Goldmann applanation tonometer. The mixture contains 0 3 per cent. Novesine and 0125 per cent. fluorescein; it gives good corneal anaesthesia and a good fluorescent ring for applanation tonometry. It is suggested that this solution does not form a precipitate in the conjunctival sac, whereas other commonly used anaesthetic agents may do so when combined with fluorescein.
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